The red-winged tinamou (Rhynchotus rufescens), a bird from the Tinamidae family, can be easily adapted to captivity. It is considered suitable for producing good quality meat while presenting great feed conversion rate, characteristics that make it interesting for commercial production. Therefore, in order to determine the major diseases that affect these birds, 114 birds from two different aviary types that died over a 12-year period, 1994-2006, were analyzed macro-and microscopically. Anatomical and pathological examinations showed that the most frequently affected systems were the urinary and digestive tracts. In the urinary tract, the main finding was gout, followed by amyloidosis and parasitism by the trematode Paratanaisia confusa. In the digestive tract, the presence of foreign material and parasitism by Capillaria penidoi were observed in the esophagus and crop. This study aims to describe the main anatomical and pathological findings in captive-bred red-winged tinamou and correlate them with the aviary type.
Introduction
According to official Brazilian data, the number of commercial and conservation-oriented farms that breed red-winged tinamou (Rhynchotus rufescens) has increased in recent years and, currently, comprises six farms (IBAMA, 2015) . Given the potential of the species for animal husbandry (MORO, 2001) , it is important to know the diseases that can hamper its development. There are few published studies concerning the diseases that affect these birds Correspondence to: Karin Werther Universidade Estadual Paulista "Júlio de Mesquita Filho", Faculdade de Ciências Agrárias e Veterinárias, Departamento de Patologia Veterinária Via de Acesso Prof. Paulo Donato Castellane, s/n CEP 14884-900, Jaboticabal, São Paulo, SP, Brazil e-mail: werther@fcav.unesp.br (MARQUES et al., 2012) . Among them, a retrospective study of post-mortem examinations of red-winged tinamou reported that the urinary system affected by gout was the most frequent (WERTHER, 2003) .
Because of increasing interest in commercially breeding the red-winged tinamou and the lack of specific literature, the aim of this study was to determine the macroscopic and microscopic findings observed in captivity-bred birds that died over a twelve-year period and correlate with the type of farm.
Material and Methods
The 114 birds used in this study were raised in two 
Results
Regarding the nutritional status, from the 52 birds of AV1 group, 63.5% were considered adequate while 36.5% were thin or cachectic. Of the 62 birds of AV2 group, 68.8% were adequate and 31.2% thin or cachectic.
The macroscopic and microscopic analysis of the several organ systems studied indicated that the digestive and urinary tract were the most affected. The presence of foreign material was observed in the digestive tract while gout and parasitism by Paratainasia confusa was the most common condition in the urinary tract. Furthermore, amyloidosis was observed in both digestive and urinary systems ( Figure   1 ). The same animal was often affected by several diseases simultaneously.
There is a positive association, though weak, between groups and the presence of parasitism (p < 0,0018 and phi = 0,2840), while the comparison between of the two groups shows that parasitism was observed only in AV2. There is also a weak and positive association between groups and the presence of gout and a weak and negative association between groups and the presence of amyloidosis and foreign materials. In this case, birds of AV2 were also more often affected by gout while amyloidosis (p < 0,0086 and phi = -0,2548) and ingestion of foreign materials (p < 0,0365 and phi = -0,2024) were less frequent than AV1. The variety of lesions observed in various organs is summarized in Table 1 . The presence of a foreign material was observed in nine (26.1%) birds of AV1 group and only one (2. and 20% in AV2 and AV1, respectively, suggesting that this may be one of the causes of gout in birds, as has been stated in the literature (LUMEIJ, 1994a; GOODMAN, 1996) . Since the causes of gout are water shortages and excessive heat, gout was discarded with these animals as they were housed in a controlled environment. As causes of gout were discarded water shortages and excessive heat, as the animals were housed in a controlled environment.
The digestive system and the urinary tract were the most affected by non-systemic conditions. The digestive system had the presence of foreign materials and parasitism by Capillaria penidoi. Foreign materials, such as grass stems from the substrate, were observed more in AV1 birds, respectively. The birds of AV2 group were housed in dirt-floored stalls where grass clumps were used as hiding places. These data suggest that environmental (the lack of hiding places) and social stress associated with grass availability favored its intake (KINSEL et al., 2004) . This behavior is common among tinamou (MARQUES, 2014) due to several factors, including parasitism, nutritional deficiency (vitamin/fibers), overcrowding and food scarcity (MORISHITA et al., 1993) . The consequences are traumatic injuries, including perforation of the digestive tract (KINSEL et al., 2004) , which was also observed in 50% of birds in this study. Cachexia observed in 50% of affected birds may be caused by dysphagia, anorexia and regurgitation (LUMEIJ, 1994b; MORRISEY, 1999; SCHMIDT, 1999) Furthermore, the birds of AV1 group, which were housed in stalls with concrete floor, did not show this parasitism. The parasites were observed in the lumen of the collecting ducts/tubules, where they can cause obstruction (GOMES et al., 2005) . In 50% of the parasitized birds, the observed mixed local inflammatory reaction may have stimulated the production of amyloids, which build up and compromise the functioning of various organs. On the other hand, the parasite presence leads to a compensatory dilation of the collecting duct in such way that the urine is no longer retained (PINTO et al., 2004) . Although this parasite's pathogenicity is considered low (21 and 22), in this study, 20% of the parasitized birds also had gout, another 20% had amyloidosis, and 10% were affected by both conditions. This suggests a possible direct relationship between parasitism and secondary renal lesions.
The birds of AV2 were also parasitized by
Paratainasia confusa, and this may be considered another factor that predisposes the birds for gout.
Recent studies in humans (DEHGHAN et al., 2008) have reported the involvement of genes in the development of gout, which might be occurring in The same mechanism may be responsible for renal ischemia that can lead to hyperuricemia with systemic deposition of uric acid crystals (LUMEIJ, 1994a) . The literature suggests that the renal glomeruli are the primary site for amyloid deposition in the kidney (MAXIE, 1993; MYERS et al., 2012) . However, in this study, significant interstitial amyloid deposition was observed on the interstitium and on the kidney vessel wall while a modest amount was observed in the glomeruli.
Another factor that may induce amyloidosis is the environmental stress to which birds kept and bred in captivity are subjected (RIDDELL, 1987) . One study (OLSEN, 1994) Ethical Approval: The experimental protocol was approved by the University's Ethics Committee (n.27229/12).
